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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

Claims 1, 3, 5, and 7-11 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over USPN 4,122,240 to Banas in view of USPN 4,968,383 to Volkmann 
et al in view of USPN 4,229,232 to Kirkpatrick. 

Banas describes well known melting of a thin surface layer by a concentrated 
energy source. Banas describes pulsed or continuous laser. Banas provides examples 
of melt depth of 0.01 mil and 0.1 mil (equivalent to 0.254 micron and 2.54 micron). 
Volkmann et al describe (Abstract) use of a laser beam for melting and resolidifying a 
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surface with projections less than 20 micrometers. Volkmann et al describe use of 
selected gas. 

Kirkpatrick describe (column 3, lines 21-45) variable parameters in laser 
processing including duration of pulses. 

The use of the instant claimed pulse duration times and remelting depths would 
have been obvious at the time applicant's invention was made to a person having 
ordinary skill in the art because particular materials require different particular process 
parameters and because developments in the laser art has provided a greater range of 
parameters useful for surface treatments. 

Decreasing remelting depth toward an edge would have been obvious at the time 
applicant's invention was made to a person having ordinary skill in the art because the 
workpiece thickness reduces at an edge and thereby changes heat transfer in the 
workpiece. 

Changing the path angle in subsequent remelt steps would have been obvious at 
the time applicant's invention was made to a person having ordinary skill in the art 
because it provides more uniform energy input during the beam travel. 

Line and rectangle beam cross sections are well known and substitution thereof 
for the spot beams would have been obvious at the time applicant's invention was made 
to a person having ordinary skill in the art because they provide a uniform energy spot 
profile. 

Claims 2, 4, 6, and 13 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over USPN 4,122,240 to Banas in view of USPN 4,968,383 to Volkmann 
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et al in view of USPN 4,229,232 to Kirkpatrick as applied to claim 1 above, and further 
in view of USPN 5,232,674 to Mukai et al. 

Mukai et al describe (Abstract) a first irradiation step and describe a second 
irradiation step "after the first step with an energy density such that only a surface 
portion of the conductor layer melts". 

The use of plural smoothing and polishing steps with treatment parameters 
resulting in increasingly reduced remelting depths would have been obvious at the time 
applicant's invention was made to a person having ordinary skill in the art because the 
plural steps provide improved planarization. 

Decreasing remelting depth toward an edge would have been obvious at the time 
applicant's invention was made to a person having ordinary skill in the art because the 
workpiece thickness reduces at an edge and thereby changes heat transfer in the 
workpiece. 

Changing the path angle in subsequent remelt steps would have been obvious at 
the time applicant's invention was made to a person having ordinary skill in the art 
because it provides more uniform energy input during the beam travel. 

Banas describes use of a flowing inert gas. 

Claims 7-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
USPN 4,122,240 to Banas in view of USPN 4,968,383 to Volkmann et al in view of 
USPN 4,229,232 to Kirkpatrick as applied to claim 1 above, and further in view of USPN 
6,552,302 to Matsushita. 
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Matsushita describes (column 5, line 66 through column 6) melting and 
resolidifying a plurality of times to correct a surface and the use thereof would have 
been obvious at the time applicant's invention was made to a person having ordinary 
skill in the art because it provides greater control of the degree of processing. 

Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over USPN 
4,122,240 to Banas in view of USPN 4,968,383 to Volkmann et al in view of USPN 
4,229,232 to Kirkpatrick as applied to claim 1 above, and further in view of USPN 
6,670,575 to Wrba etal. 

Wrba et al describe (column 1 , lines 17-32) well known path meandering and the 
use thereof in remelting would have been obvious at the time applicant's invention was 
made to a person having ordinary skill in the art because it provides user's a choice on 
heat input into a workpiece depending on workpiece shape or material properties. 

Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over USPN 
4,122,240 to Banas in view of USPN 4,968,383 to Volkmann et al in view of USPN 
4,229,232 to Kirkpatrick as applied to claim 1 and further in view of USPN 4,401 ,726 to 
Gnanamuthu. 

Gnanamuthu describe surface modification using rectangular beam shapes and 
the use thereof would have been obvious at the time applicant's invention was made to 
a person having ordinary skill in the art because it provides uniform energy to the work. 

Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over USPN 
4,122,240 to Banas in view of USPN 4,968,383 to Volkmann et al in view of USPN 
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4,229,232 to Kirkpatrick as applied to claim 1 and further in view of USPN 4,451 ,299 to 
Smeggil et al. 

Smeggil et al describe preheat and the use thereof would have been obvious at 
the time applicant's invention was made to a person having ordinary skill in the art 
because it provides repeatable work processing. 

Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over USPN 
4,122,240 to Banas in view of USPN 4,968,383 to Volkmann et al in view of USPN 
4,229,232 to Kirkpatrick as applied to claim 1 and further in view of USPN 5,997,377 to 
Sagara et al. 

Sagara et al describe (Summary) that it is known in the prior art to selectively 
melt by laser to retain some portions and the retaining of selected structure would have 
been obvious at the time applicant's invention was made to a person having ordinary 
skill in the art because it provides method application to preprocessed workpieces. 
Response to Arguments 
Applicant's arguments with respect to the claims have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 
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§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Samuel M. Heinrich whose telephone number is 571- 
272-1 175. The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tu B. Hoang can be reached on 571-272-4780. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Samuel M Heinrich/ 

Primary Examiner, Art Unit 3742 



